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1.  Introduction
Performance measurement in the public healthcare system has become 
a more and more popular research problem throughout Europe and the world. 
In particular, these studies represent the link between the achievement of its 
major objectives and the available resources. The professional literature concern-
ing performance measurement in the public healthcare system contains various 
opinions. There are many opinions that are critical of the idea of implementing 
a performance-measurement system in the public sector – this idea has been as-
sessed as not credible or, at best, difficult to implement. On the other side, there 
is the idea of Jones et al. (2000) that performance measurements in the public 
healthcare sector could be defined and measured through a system of indicators 
where efficiency measures are especially important. 
According to Shaw (2003), performance-measurement systems should be 
defined in a published national or regional plan that clarifies the values and 
participation of various stakeholders. Many European countries have developed 
frameworks for performance measurements at the national level. The concept of 
performance measurement within public hospitals and public-sector healthcare 
entities has already been proposed and explained by many authors for several 
countries, including: Tawfik-Shukor et al. (2007) for Holland; Guisset et al. (2002) 
for Belgium; Le Pogam et al. (2009) for the United Kingdom; Berg et al. (2005) 
for France, Sweden, and Denmark; Ştefănescu et al. (2011) for Romania; and 
Davis et al. (2013) and Gauld et al. (2011) for New Zealand.
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Non-financial factors play a valuable role in the assessment of the performance 
of hospitals. According to Goddard et al. (1999), some non-financial factors enrich 
the overall assessment of hospital performance by adding information that goes 
beyond the factors that are amenable to quantification within the formal system. 
Non-financial performance assessment can focus on various measures, ranging 
from the quality of food provided in hospitals to the volume of complaints received 
in a year. For instance, the indicators relating to waiting times are often connected 
with national and local targets regarding the effectiveness of the healthcare sys-
tem. The main function of non-financial indicators in performance assessment 
is to act as a safety net in order to identify poor quality in hospitals. They could 
also be used to identify the best practice in order to achieve the aims regarding 
promoting good performance at the national level.
There are a lot of papers that explore the impact of non-financial factors on 
the assessment of hospital performance. For instance, according to Byrd (2013), 
Nelson et al. (1992), and Oszustowicz (1992), non-financial factors such as oc-
cupancy and quality are relevant for risk assessment. They have the potential to 
impact on revenues, expenses, and the ability of a hospital to repay its debt. As 
shown in a KPMG report (2008), increased risk is reflected in the higher cost of 
capital for hospitals with poorer quality-of-care ratings. Patients are expected to 
use the information about quality to choose providers who give better care, which, 
in turn, will impact the revenues of competing hospitals.
An interesting example showing how non-financial factors can affect the assess-
ment of hospitals on the national level was described by Besley et al. (2009) and 
Bevan and Hood (2006). In 2001, the star ranking system for annual assessment of 
hospital performance was introduced in England. This system was based on non-
financial indicators which measured targets relating to waiting times, cleanliness, 
and treatment-specific data.The base for this system were non-financial indicators 
that measured targets related to waiting times, cleanliness, and treatment-specific 
data. The number of stars awarded to hospitals was a reference point for many 
providers. The star ratings were published in the national and local media, and 
poor performance could end up being a reason for dismissal of hospital manage-
ment teams. On the other hand, very good performance was a reason for increas-
ing hospital’s autonomy from the central government.
In reality, most of the performance-measurement systems for healthcare focus 
only on quality outcomes. There are not many systems that can connect the meas-
urement of quality performance with financial measurements. In fact, according 
to Kludacz (2012), a properly designed system for performance measurement 
would encourage activities that could improve not only the quality of medical 
services but also the financial situation as well as the utilization of resources within 
hospitals and the whole healthcare system.
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One of the most interesting initiatives undertaken in Poland to develop and 
implement a system for measuring financing in (as well as the non-financing 
performance of) Polish healthcare was the research project conducted within the 
grant of the Polish Minister of Science and Higher Education, entitled ‘Conception 
of hospital reporting for an integrated system of performance assessment’ carried 
out by a team from the Chair of Cost Accounting at the University of Szczecin 
represented by Hass-Symotiuk et al. (2010). The aim of the project as a whole 
was to identify and define sets of medical and economic information relevant for 
the purposes of an integrated performance measurement and assessment system 
designed for public hospitals, with the use of selected groups of indicators. This 
goal was realized within a framework of eight research stages:
1) defining the concepts, purpose, and components of the performance mea-
surement and assessment system, presentation of the assumptions, and the 
stages of its construction; 
2) analysis and evaluation of information sets generated by hospitals, arising 
from legal regulations and the needs of different healthcare-system stake-
holders; 
3) examining the information needs of the founding bodies of public hospitals 
(county, marshals’ offices, and medical universities) and analysis of indicators 
that could be used to assess the effects of hospital activities;
4) examining the information needs of the National Health Fund regarding 
contracting and settlement of agreements concluded with hospitals;
5) analysis of the role and information needs of the marshals’ governor and the 
Ministry of Health;
6) development of a model for measurement and evaluation of the performance 
of public hospitals, desirable from the point of view of different stakehol ders; 
7) verification of the proposed concept of a performance model using Data 
Development Analysis (DEA);
8) developing an information-reporting standard for the public hospitals that 
will allow the use of the performance model to assess the achievements of 
hospitals by the executives of hospitals, founding bodies, and the Ministry 
of Health.
The aim of this article is to present the results of the sixth stage of this proj-
ect – a framework of a performance model with the key non-financial dimensions 
to measure hospital performance and a set of valid and reliable indicators related 
to these dimensions that could be used for supporting hospitals in assessing 
their results. In this Polish research project, it was assumed that a comprehensive 
performance model should be useful, not only for hospitals but also for other 
entities operating in the Polish healthcare system. 
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The general framework of the performance model was developed through 
extensive review of the literature on hospital performance projects, empirical stud-
ies conducted in hospitals, founding bodies, provincial branches of the National 
Health Fund and the Ministry of Health, and through a series of workshops that 
gather experts representing managers and chief accountants working in hospi-
tals. The first selection of dimensions and indicators was based on an analysis of 
the different models of hospital performance measurement that were applied in 
various hospitals and countries. The general framework for the model (especially 
for the dimension and indicator selection) was built on strong empirical mate-
rial. A survey was carried out in 36 Polish hospitals, in 35 funding bodies, and 
in 4 provincial branches of the National Health Fund. The problems regarding 
the framework of the model were also discussed and analyzed with the experts. 
Finally, the following outcomes were achieved: 
– design of the structure of a performance model for measuring hospital per-
formance in various dimensions and in three levels of the Polish healthcare 
management system; 
– identification of four key dimensions for assessing hospital performance: 
patients, internal processes, development, and finance;
– analysis of nearly 100 performance indicators in order to prepare a core and 
a tailored set of performance indicators with an operational definition;
– elaboration of descriptive sheets for core indicators to support hospitals in 
interpreting their results.
Summarizing, one of the main achievements of the research project was 
to develop a general theoretical model for performance measurement in Polish 
hospitals as well as the whole healthcare system. This model could support the 
activities of:
– Managers of hospitals, in the area of evaluating hospital performance.
– The National Health Fund, in the area of contracting medical services.
– Regional Governor’s and marshal’s offices, in the area of performance of the 
healthcare system at the regional level.
– The Ministry of Health, in the area of performance of the healthcare system 
at the central level.
The basis for developing a model for the measurement card of performance 
improvements in the Polish healthcare system was the balanced scorecard approach 
(BSC), which was developed by Kaplan et al., (2005) in the early 1990s. This is one 
of the best-known performance assessment frameworks developed from the orga-
nization’s strategies and includes indicators related to four perspectives: finances, 
customers, internal processes, and learning and growth. As shown in Amado et al. 
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(2012), the main strength of the BSC is its way of integrating different indicators 
to make links between the different dimensions of performance in a single system. 
However, it would be difficult to use the BSC approach in a healthcare orga-
nization without any modifications. Grigoroudis et al. (2012) claim that healthcare 
entities are non-profit, socially oriented organizations, so the financial dimension 
of the framework should be changed and considered as a constraint rather than 
as an objective. The remaining dimensions should also have a different emphasis.
2.  Construction of a conceptual framework  
for the performance-measurement model
Lachmann et al. (2015) provided evidence that an effective system for hospi-
tal performance measurement depends on the regulatory environment, type of 
ownership, and internal actors in the hospital. In this study, it was assumed that 
a comprehensive performance model would be useful not only for hospitals but 
also for other entities operating in the Polish healthcare system. 
A hospital is characterized by a large and diverse group of stakeholders that 
includes the patients and their families, founding bodies and hospital owners, 
financial supporters of the healthcare services (National Health Fund), public 
administration responsible for health policies, Ministry of Health, physicians in 
cooperation with the hospital staff and their trade unions, suppliers of medicines, 
service providers (of transport, utilities, energy), financial institutions (lenders, 
insurers), and local communities. All of these stakeholders have a great impact on 
the activities of the hospital; therefore, to reflect their needs, the developed model 
takes into account three levels of a healthcare management system, composed of:
– the central level, represented by the Ministry of Health – at this level, the 
functions related to the strategic management (monitoring of public health, 
long-term planning, and the development of national standards) are realized;
– the regional level, represented by the regional governor, the marshal’s office, 
and the regional offices of the National Health Fund – at this level, functions 
related to the strategic and operational management of mid-level healthcare 
systems (implementation of national plans in the region, the study of the 
health needs of the population in the region, and the coordination of the 
work of local institutions) are realized;
– the local level, represented by hospitals and their funding bodies – at this 
level, the functions related to the operational management of local hospitals 
and their funding bodies (e.g., the realization of the health needs of their 
patients) are realized.
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The research project was based on the following assumptions:
– The performance model would be useful not only for hospitals and their 
founding bodies but also for the provincial branches of the National Health 
Fund and the Ministry of Health.
– The implementation of this model would require proper identification of the 
purposes in the most-important areas of hospital activity and the information 
needs of the stakeholders.
– The number of indicators should be limited so that the structure of the model 
is based on 23–25 core indicators (depending on the users); but, the users 
of the card (e.g., individual hospitals) can choose additional complementary 
indicators.
– The adopted indicators should allow for the evaluation of the degree of 
completion of the objectives and tasks by hospitals and their stakeholders.
– The implementation of the model would require the development of infor-
mation standards for public hospitals, which would enable comparisons of 
data for performance assessment.
The construction of the performance-measurement model for healthcare 
systems was realized in a few stages. One of the most-important steps was to de-
termine the dimensions of performance measurement that were relevant to the 
specific operations in hospitals and in the other stakeholders. The next step was to 
determine a universal set of targets for individual stakeholders to be implemented 
at three levels of the health management system (micro, meso, and macro). The last 
step was to choose indicators for each dimension and performance-measurement 
level. From the beginning, it was assumed that the performance-measurement 
system would show the relationship between the objectives and indicators in 
various dimensions of the model. 
A very important task in the project was to determine the performance-meas-
urement dimensions for evaluating achievements in hospitals. Especially important 
was to answer the question: How many, and what kind of dimensions should 
be included in the performance model to evaluate the most-important areas of 
hospital activity? The selection of the dimensions was based on an analysis of the 
literature describing different models of hospital-performance measurements that 
have been applied in various countries at the central level and in single hospitals.
A very interesting model for measuring the performance of the overall national 
healthcare system was developed in 2003 by the World Health Organization’s 
Regional Office for Europe. The aim of the WHO project (PATH) was to: develop 
and disseminate a flexible and comprehensive tool for quality improvements in 
hospitals; to support them in assessing their performance; to question their own 
results; and to translate the results into actions for improvement. This project was 
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carried out in 20 European countries. The final conceptual model presented by 
Veillard et al. (2005), consisted of six dimensions that were identified for assess-
ing a hospital’s performance: clinical effectiveness, safety, patient centeredness, 
production efficiency, staff orientation, and responsive governance. Groene et al. 
(2008) reviewed other indicator projects for hospital-performance assessments 
and compared them to the WHO-PATH model. The problem is that most of the 
models concentrate mainly on the quality of the care and don’t include areas 
such as finance and technology.
Generally, a national healthcare system can be examined in terms of vari-
ous aspects, such as human resources, facilities, health information systems, the 
technology used in direct patient care, financing, governance, and health policies. 
According to Phua et al., (2014), the problem is to focus on the areas in a national 
healthcare system that don’t meet specific standards or minimal requirements and 
that should be improved through public policy interventions. 
The final framework of the Polish model consists of four key dimensions for 
assessing healthcare performance: patients, internal processes, development, and 
finance. The model also includes a fifth area of assessment that reflects the needs 
of various stakeholders representing the three levels of the healthcare-management 
system. This area is called ‘perspective of assessment’ and consists of three elements:
– macro perspective – at the central level, represented by the Ministry of Health;
– meso perspective – at the regional level, represented by the governor, the 
marshal’s office, and the regional offices of the National Health Fund;
– micro perspective – at the local level, represented by hospitals and their 
funding bodies
It should also be noted that high hospital achievements should be coupled 
with the needs and demands of the society and integrated with the whole health-
care system, including the promotion of health. The structure of the developed 
model is presented in Figure 1.
The essence of the performance model is to simultaneously present and 
analyze the hospital’s achievements in four dimensions of evaluation: patients, in-
ternal processes, development, and finance. All of these dimensions are important 
from three perspectives: microeconomic, mesoeconomic, and macroeconomic. 
They have been taken into account during the development of a set of indicators 
for various kinds of stakeholders: hospital managers and hospital owners, the 
governor, the National Health Fund, and the Ministry of Health. For example, 
the health of the patient (the ‘patient’ dimension) is important for the hospital 
(to provide adequate medical care), for the Ministry of Health (to ensure the ap-
propriate availability of healthcare resources throughout the country), and for the 
National Health Fund (to control the quality and availability of medical services).
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Figure 1. The conceptual performance model for the Polish healthcare system
3.  Determining the goals for each dimension  
of the performance-measurement model
The multidimensional assessment enables a systematic and parallel concentra-
tion on the key areas of hospital activities by different stakeholders. It prevents the 
optimization of one area of activity at the expense of the others. It is worth noting 
that the objectives and indicators for each dimension can communicate directly 
with the other dimensions, and they can influence each other. For example, the 
appropriate organization of hospital wards (an ‘internal processes’ dimension) and 
the training activities of the medical staff (a ‘development’ dimension) affect the 
quality and efficiency of patient care and, therefore, the level of patient satisfac-
tion (a ‘patient’ dimension). Finally, it also affects the costs of the medical service 
and the hospital financial performance (a ‘finance’ dimension). The dimensions 
of hospital performance are described in Table 1.
It is worth noting that the key dimension in the performance model is the 
patient dimension, which brings together the key issues related to the quality 
of the medical services and of the final product. The quality of the medical ser-
vices can be measured as the attentiveness of care providers to patient needs 
and expectations (e.g., the quality of the medical equipment and the quality of 
the ‘hotel’ functions of a hospital). Santiago (1999) underlines that the quality 
of the product can affect the final result of treatment – whether the health of 
patient is improved and whether he is able to avoid death, disability, discomfort, 
and further disease.
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Table 1
The dimensions of the hospital performance-measurement model
Dimension Description
Patient
This dimension of performance wherein a hospital places patients at the 
center of care and pays particular attention to the needs of the patients, 
their expectations, their autonomy, their access to a hospital support net-
work, communication, confidentiality, trust, dignity, their choice of a pro-
vider, and their desire for prompt, timely care [WHO, 2000a]. 
From the micro perspective – the dimension wherein the hospital 
properly takes care of high-quality medical services for all patients and 
achieves the desired results (appropriate care, treatment outcomes, clini-
cal effectiveness).
From the macro/meso perspective – the responsibility to address social 
needs, ensure continuous and coordinated care, health promotion, and 
ensure healthcare for all citizens of the country/region regardless of their 
race, physical, cultural, social, demographic, or economic characteristics.
Internal 
processes
This dimension is concerned with the operational aspects of medical ac-
tivities that ensure better use of the resources as the key processes of the 
hospital and healthcare system. It indicates the most-important factors 
that influence the efficiency of the hospital, its position on the medical 
market, and its ability to generate value for the patients.
From the micro perspective – this dimension focuses on the optimal 
use of resources in the key internal processes that hospitals should real-
ize in order to create a foundation for long-term development. The selec-
tion of targets and measures in this dimension requires an analysis with 
a consideration of hospital resources.
From the macro/meso perspective – this dimension should take into 
account the state of all material resources available in the national/re-
gional healthcare system (medical equipment, drugs, medicinal prepara-
tions) that are necessary for the proper performance of medical services.
Develop-
ment
This dimension attempts to identify the factors, skills, and tools necessary 
to stimulate the development of the hospital and to create its value. An 
important task is to look for new methods of improving medical activities 
and analyzing the key areas that are important for development. 
From the micro perspective – this dimension examines the aspects of 
medical activities that are crucial for the development of the hospital. 
The important areas in this dimension are: information systems within 
the organization and medical technologies as well as the employees and 
their potential, skills, experience, and satisfaction. An especially essential 
area in the analysis of this dimension is the degree to which hospital staff 
are appropriately qualified to deliver the required patient care, have op-
portunities for continued learning and training, work in good conditions, 
and are satisfied with their work (Klazinga et al., 2001). 
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Dimension Description
Develop-
ment
From the macro/meso perspective – it is important to take care of 
the appropriate availability of medical staff in the national/regional 
healthcare system and predict the demand for new professionals in 
the future. This dimension also focuses on the national/regional devel-
opment of new technologies and information infrastructures support-
ing innovation as well as initiating research and development work in 
healthcare.
Finance
The financial dimension of the model mirrors the hospital’s mission state-
ment regarding financial safety. This dimension refers to a hospital’s fi-
nancial health, efficiency, profitability, and determines the possible ways 
to reach financial success.
From the micro perspective – it indicates the most rational manage-
ment of the hospital’s funds. Financial-dimension measures are usually 
associated with profitability. Typical measures would include operat-
ing profits, return on assets, and profit margins. In a public hospital 
(where the main objective is to balance the budget and to settle li-
abilities), the performance assessment should focus on such problems 
as how to balance costs with revenues and how to maintain financial 
liquidity.
From the macro/meso perspective – it will be important to answer the 
following questions: What are the national/regional costs of the health-
care system? Are the medical entities operating in the national/regional 
healthcare system financially stable? How should the optimal financing of 
medical services be ensured?
According to Shaller (2007), patients are the most-important group of custom-
ers in the healthcare system, and they should be at the center of the performance-
assessment system. The patient should be the main focus of the strategies in each 
hospital. From the patient dimension, it is important to determine who is a patient 
in a hospital and which medical services are the most expected and desirable from 
the point of view of the patients. From the macroeconomic perspective, it is also 
important to determine the level of satisfaction of the patient and to improve the 
availability of medical services in different regions of the country. The active par-
ticipation of patients and their full involvement in the treatment process (as well 
as their acceptance of treatment methods) are necessary to achieve the desired 
results. This acceptance is dependent on the quality of the medical services and 
patient trust towards the doctors.
An important stage of the project was determining the key questions for each 
dimension to meet the information demands of all stakeholders. Such questions 
Table 1 cont.
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are often identified in other performance-measurement models and help to 
choose the indicators for measuring hospital performance, (as shown by Griffith 
et al., 2000; and Niven, 2011). The dimensions (along with strategic questions) 
are presented in Figure 2.
Objective
of
stakeholder
Patient dimension
Financial dimension
Development dimension
Internal processes How to maintain
financial liquidity?
How to ensure the
optimal financing of
the medical services?
Figure 2. The dimensions of a performance model with strategic questions
All of these dimensions were analyzed independently. This multi-dimensional 
approach to measuring performance was based on the assumption that satisfac-
tory achievements in the healthcare system should rely on:
– highly qualified medical staff who can use current medical knowledge,
– available medical technology and resources,
– professional medical care and high quality medical services,
– optimal health outcomes.
Assessing the performance of a healthcare system begins with defining its 
goals. The model takes into account the universal goals that a hospital and the 
individual stakeholders should realize in all of the defined dimensions of perfor-
mance. The determination of these goals was conducted through the analysis of 
tasks carried out by the various stakeholders representing the three levels of the 
healthcare system. 
According to the World Health Organization (2000b), the main goal of 
a health system is the delivery of effective, preventative, and curative health 
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services to the full population, equitably and efficiently, while protecting in-
dividuals from catastrophic healthcare costs. Kruk et al. (2008) adds that the 
state is, therefore, responsible for the needs and demands of the population 
and is obligated to ensure the availability, accessibility, acceptability, and quality 
of health services. 
The universal objectives determined for a healthcare system, together with 
the key clinical and economic goals of hospitals and other stakeholders, were 
a significant reference point for constructing a set of indicators for the perfor-
mance model. The objectives determined in the three non-financial dimensions 
of the model are presented in Table 2.
Table 2
The goals of hospitals and other stakeholders for the non-financial dimensions of the 
performance-measurement model
Dimension
Perspec-
tive
Goals
Patient
micro – improving the satisfaction of patients and their families, and 
taking care of their safety
– improving the quality of medical services and treatment 
conditions
– optimizing treatment results
– improving the clinical effectiveness of the medical services
meso/
macro
– developing health policies
– improving the health of the society in the region/country
– ensuring high-quality medical services in the region/country
– promoting health and health programs in the region/coun-
try
Internal 
processes
micro – optimizing treatment processes in hospitals
– improving the availability of medical services in hospitals
– improving employee productivity in hospitals
– optimizing material resources in hospitals and improving 
the efficiency of resource usage
meso/
macro
– improving the availability of medical entities in the region/
country
– improving the availability of medical staff in the region/
country
– improving the availability of material resources (medical 
equipment, hospital beds, drugs) in the region/country
– increasing access to treatment and reducing waiting times 
for health services in the region/country
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Develop-
ment
micro – improving the satisfaction and qualifications of the medical 
staff in the hospital
– developing modern medical technology in the hospital
– improving the information systems in the hospital
– implementing new medical procedures and their standard-
ization
– improving the management systems in hospitals
meso/
macro
– improving the training systems for medical staff in the coun-
try/region
– developing the hospital infrastructure in the region/country
– distributing information about the healthcare system
– improving the healthcare management system
– developing the DRG (Diagnostic Related Groups) system in 
the country
It is worth noting that the goals of hospitals vary by their ownership type. For 
instance, Villa et al. (2013) underlines that for-profit hospitals have to maximize 
profits, whereas private non-profit hospitals must balance multiple objectives 
such as profits, quality of care, quantity of care, and charitable care. The goals 
presented in the micro perspective of the model were selected only for public 
hospitals.
4.  Selection of indicators  
for the performance-measurement model
The next step in the project was to define the indicators for each dimension 
and perspective of the model. The idea was to select such indicators that could 
measure whether the goals specified for all dimensions and all three levels of the 
health management system were realized.
Performance indicators are seen as a promising answer to the demands for 
increased transparency, accountability, and quality within healthcare (Berg et 
al., 2005). The literature abounds with definitions of the indicators that can be 
used to evaluate many aspects of a hospital’s achievements. However, most of 
the performance indicators concern the dimensions connected with the quality 
of medical services; e.g., patient-safety, clinical effectiveness, safety, and appro-
priateness of the care (as well as its equitable delivery). On the other hand, we 
required indicators that could also measure the efficiency and resource use of 
medical facilities.
Table 2 cont.
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Hundreds of different indicators were analyzed in order to establish the set 
of indicators for the model. Also, each key indicator was checked for its appropri-
ateness to the activities of public hospitals. As a result of this work, a group was 
selected consisting of dozens of measures, taking into account empirical research 
conducted in hospitals, founding bodies, provincial branches of the National 
Health Fund, and the Ministry of Health.
In the course of the study, it was necessary to decide how many indicators 
should be chosen for different dimensions and perspectives of the model. In the 
literature, there is a wide range in the number of indicators recommended for 
use in various systems of evaluations – ranging from 13 to 44. The upper limit 
of this range seems to be significantly above the levels recommended in the lit-
erature and definitely exceeds the ability of managers to focus on such numbers. 
The problem with the amount of indicators also encompasses both the resources 
and the costs involved in the process of measurement, data collection, and the 
analysis and interpretation of the indicators.
Using opinions obtained during the survey, the authors of the project choose 
30 indicators. The indicators that were the highest rated by the respondents of 
the survey were further evaluated by experts working in hospitals (hospital man-
agers, chief accountants), and the final selection of indicators for the model was 
completed using the following selection criteria:
– Ability for use and implementation – it was important to answer the follow-
ing questions: Can the indicators be accepted by their potential users? Are 
the indicators easy to calculate?
– Importance and validity – it was important to answer the following questions: 
Do the indicators reflect aspects that are relevant for their users and impor-
tant for the current healthcare system? Do the experts and users agree that 
the measurement of the indicator is necessary? Do the indicators measure 
achievements in the appropriate dimension? Are the indicators related to the 
objectives in the various dimensions of measurement?
– Availability – it was important to answer the following questions: Is the 
measurement data readily available? Is the measurement data available at 
a reasonable price?
– Credibility, reliability and usefulness – it was important to answer the follow-
ing questions: Does the information obtained as a result of measurement 
reflect the achievements of the hospital? Is it possible to control it? Can 
hospitals rely on these indicators in case of problems? Is the measurement 
data reliable? Can the indicator be used for benchmarking? Is the indicator 
related to other indicators that measure the achievements of hospitals? Does 
the indicator measure the trait for analysis?
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As a result of the research, the indicators were divided into two groups:
– A set of core indicators, including a limited group of 23–25 standard indica-
tors in each perspective.
– A set of 70 complementary indicators, including non-standard indicators used 
only in specific situations and adjusted to the individual needs of hospitals.
The set of core indicators selected for non-financial dimensions and all per-
spectives of the model is presented in Table 3, while the set of complementary 
indicators for a microeconomic perspective is presented in Table 4. Similar sets of 
complementary indicators can be developed for the meso and macro perspectives.
Table 3
The set of core indicators for non-financial dimensions of the performance model
Dimension
Indicators
micro perspecive meso/macro perspective
Patients
– average wait time for medical 
services (in days) in the hospital
– patient satisfaction in the hospi-
tal
– number of patient complaints
– rate of nosocomial infections in 
the hospital
– mortality rate in the hospital
– average length of stay for cura-
tive care in the hospital
– Healthy Life Years in the region/
country
– life expectancy in the region/
country
– self-perceived health in the re-
gion
– psychological well-being (Energy 
and Vitality Index) in the region/
country
– average length of stay for cura-
tive care in the region/country
– average wait time for medical 
services (in days) in the region/
country
Internal  
processes
– number of physicians and nurses 
per patient in the hospital
– rate of labor productivity
– surgical theatre usage
– curative care bed occupation 
rate in the hospital
– medical technology per patient 
in the hospital
– number of available beds in the 
hospital
– number of physicians and nurses 
per capita in the region/country
– medical technology per capita in 
the region/country
– curative care bed occupancy rate 
in the region/country
– operation theatres per capita in 
the region/country
– number of available beds per 
capita in the region/country
– number of hospital wards in the 
region/country
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Dimension
Indicators
micro perspecive meso/macro perspective
Develop-
ment
– place of the hospital in the na-
tional ranking for quality
– training costs per employee in 
the hospital
– value of the new investments in 
the hospital per year
– level of the employee satisfaction 
in the hospital
– value of new medical technolo-
gies in the hospital per year
– degree of computerization in the 
hospital
– value of the new investments per 
capita in the region/country
– value of new medical technolo-
gies per capita in the region/
country
– number of accredited hospitals 
in the region/country
– level of development of a nation-
al/regional “e-health” program
– level of development of a DRG 
(Diagnostic Related Groups) 
system in the region/country
– number of young specialists per 
capita in the region/country
Table 4
The set of selected tailored indicators of non-financial dimensions  
for the micro perspective 
Dimension Indicators
Patients
– number of statements of claim against the hospital
– average length of stay in the various wards of the hospital
– percentage of patients with individual treatment plans
– average length of treatment for various patients (DRG cases)
– number of Acute Oncology Services (AOS)
– number of patients discharged without a health improvement
– readmission rate
– number of emergency admissions
– blood culture contamination rate
– mortality rate in the hospital wards
– agreement between the initial and final diagnoses
Internal  
processes
– number of midwives per patient in the hospital
– number of hospital wards by specialty
– hospital beds by type of care; e.g., psychiatric, long-term-care beds, 
other beds
– physicians by medical speciality per capita; e.g., oncology, radiology, 
cardiology
– laboratory utilization rate
– average age of the medical equipment
– number of outpatient departments
– number of theatre rooms
– curative care bed occupation rate in various hospital wards
Table 3 cont.
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Development
– number of hours of training per employee per year
– number of Clinical Practice Guidelines
– number of implemented innovations
– rate of implementation of accreditation standards
– number of key management areas covered by the information stan-
dards
– number of employees who have upgraded their skills
– staff turnover
– value of modern medical equipment purchased in the last two years 
divided by the total value of the equipment
– degree of computerization in the medical part of the hospital
Both sets of indicators were selected based on scientific evidence after the 
surveys were carried out in hospitals, branches of the NHF, and the funding 
bodies. The results of discussions with experts were also taken into account. 
The performance model deliberately avoids presenting operational definitions 
of indicators. Hospitals and stakeholders can use core and tailored indicators 
from a micro and meso perspective and adapt them to their needs, but these 
indicators have to be operationally defined by them. Tailored indicators from 
a macro perspective should reflect national specific priorities and can be used 
for comparisons of hospitals.
There is much discussion in the literature about the problems of measuring 
some indicators regarding the quality of health care. One such broadly discussed 
indicator is patient satisfaction. According to Al-Abri and Al-Balushi (2014), there 
is no consensus among the literature on how to define the concept of patient 
satisfaction in healthcare. For instance, Nelson et al. (1992) defined patient satis-
faction as a degree of congruency between patient expectations of ideal care and 
their perceptions of real care received. On the other hand, Mohan and Kumar 
(2011) pointed out that patient satisfaction is related to emotions, feelings, and 
[individual] perception of the healthcare services.
Another problematic indicator is labor productivity. Productivity is usually 
defined as a measure of the effectiveness and efficiency of an organization in 
generating output with the available resources. Labor productivity is a measure 
of economic output per unit of labor input. According to Brill (2015), hospital 
labor productivity is notoriously difficult to assess because of problems with 
measuring a hospital’s output.
The labor input means the quantity of utilized labor and is not complicated 
to measure. Wulong and Morin (2014) claim that labor input should be measured 
by the total worked hours of doctors, nurses, and administrative staff. Also, ac-
cording to OECD (2001), the most-appropriate measure for the volume of labor 
Table 4 cont.
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input is the number of hours actually worked. However, labor input should also 
include such factors as sick leave and holiday leave.
The challenge is to measure the actual hospital output, because hospitals 
provide different types of services to different types of patients. In the past, the 
volume of output was measured by the labor costs for medical and administrative 
staff, but this did not allow for measurement of labor productivity at the national or 
regional level. According to Chansky and Garner (2015), current labor-productivity 
indicators usually rely on volume-based measurement of hospital services, which 
are separated into outpatient visits and inpatient courses of treatment. So they 
developed and analyzed two concepts to measure a physical count of the services 
provided – one based on the number of procedures and the second based on 
the number of complete administered treatments adjusted for disease severity. 
Chansky et al. (2013) proposed the measurement of inpatient services on the basis 
of patient discharge data. Each discharge should be assigned to an appropriate 
Diagnosis-Related Group (DRG) that corresponds to the primary diagnosis as well 
as to the procedures and services used during treatment.
 An accurate method to measure patient satisfaction is the quantitative ap-
proach. According to Jose et al. (2006), the most-popular assessment tool for 
conducting patient satisfaction studies are standardized questionnaires. Veillard 
et al. underline that there are three broad approaches to patient surveys. They 
can measure patient experience regarding received care, patient satisfaction, or 
the gap between patient expectations and perceived experience. These three ap-
proaches should be complementary.
Freeman (2002) emphasized the importance of distinguishing the use of 
internal and external indicators. It is worth noting that the performance model 
contains both kinds of indicators. External indicators can be used by govern-
ments, regional governors, and funding bodies to assess the availability of medi-
cal services, the health of the population, and the quality of care by healthcare 
providers, and they can be compared on a macro level. Internal indicators, on 
the other hand, can be used by healthcare providers to monitor and improve the 
outcomes of their care processes.
For each indicator in the core set of indicators, a descriptive sheet has been 
developed, which contains the following information:
– name and description of indicator,
– calculation formula,
– frequency of measurement,
– links to the dimension and goals of measurement,
– person responsible for measurement,
– indicator target value and interpretation guidance,
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– information about data collection needed to calculate index,
– supplementary indicators to measure similar areas.
The model for the descriptive sheet is presented in Table 5.
Table 5
Model of the descriptive sheet
Elements of descriptive sheet Characteristics of indicator
The name of indicator
Dimension of measurement
Calculation formula
Description of indicator
The frequency of measurement
Indicator target value
Sources of data necessary for measurement
Supplementary indicators
The person responsible for measurement
Descriptive sheets were prepared for core indicators, with a detailed de-
scription of each indicator, formulas for the calculation, reference values, rules 
for frequency of measurement and analysis, as well as a recommendation for the 
appropriate usage. The results should relate to external references, together with 
internal comparisons over a period of time, and give guidance on interpretation. 
I tend to agree with the WHO (2007), that the descriptive sheets for indicators are 
not able to answer all questions regarding the definition and other information 
about the indicators, especially their reference values.
For a portion of the indicators, the reference values set as parameters were 
based on evidence from the literature, but such a situation was observed mainly 
for indicators from the finance dimension. For most of the indicators from non-
financial dimensions, the reference values weren’t standardized at the hospital, 
regional, or national levels, and further work will be required to find an optimal 
reference value for hospitals. In the line ‘indicator target value’, there was often 
a suggestion that this value should be based on the historical results obtained 
by the hospital.
The reference value can be established as average hospital points, or it can 
be described as percentages. In some cases, references are based on exclusion 
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criteria. Each year, the reference values should be reviewed in conjunction with 
any new information from the collected data, and additional modifications should 
be documented.
According to Gaev (2010), reference values for the indicators may be estab-
lished using internal or external benchmarking or by regulation. At the hospital 
level, the reference value should be established by comparing the performance of 
the hospital against itself. For example, if a hospital achieved an average monthly 
curative care bed occupation rate of 72 percent last year, it may choose to use 
this as the reference value this year. Also, according to Stausberg et al. (2011), 
a reference value should be established based on a direction for better results.
Sometimes, it will be enough to connect a reference value with hospital man-
agement evaluation guidelines; for instance, establish if higher or lower indicator 
values indicate better performance. It is not always possible, however, to present 
one set of reference values for all kinds of hospitals. According to Ferretti and 
Zangrandi (2013), it is clear that the performance of hospital models is diverse 
due to the specific historical data and specifics of the organization.
For meso and macro perspectives, reference values for the indicators should 
be established on the basis of an external benchmark; i.e., by comparing the perfor-
mance of one hospital with its peer group. In such cases, the reference values should 
be calculated from the merged data of all hospitals from the group. As a result of 
such benchmarking, a reference-values database for all types of indicators could 
be published and used in performance systems at the national and regional levels.
According to Shaw (2003), the reference values and objectives of hospital 
performance-measurement systems should be made explicit and agreed with 
by stakeholders. We should remember that performance-measurement systems 
should aim to manage and improve hospital performance rather than to generate 
unreliable rankings and comparisons.
Esders (2008) stressed that it is good to have such an already-established 
set of reference indicators that can be used by all kinds of different stakeholders 
with differing information needs, but it is not easy to realize this goal. Even if the 
selected set of indicators is stable, the descriptions of indicators are not static and 
are, therefore, still open to further development.
It is worth noting that the achievements of hospitals measured by the designed 
set of indicators should be periodically monitored. In such case, it is possible to 
use the card for monitoring the achievements presented in Table 6.
The performance model for monitoring the achievements of the hospital 
assumes a possibility for comparing the selected indicators on a quarterly basis. 
Such a comparison seems to be the most optimal for most of the indicators. How-
ever, in the case of large fluctuations in the monitored indicators, it is possible 
to compare them more often. 
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Table 6
Card for monitoring achievements of the hospital
Selected indicators 
Quarters
I II III IV 
Patient dimension
Indicator 1
Indicator 2 
Internal processes dimension
Indicator 1
Indicator 2
Development dimension
Indicator 1
Indicator 2
Financial dimension
Indicator 1
Indicator 2
Implementation of the performance model involves ensuring access to the 
right data as well as the political and cultural issues. Hospitals need educated 
people who will understand the goal and use of the performance model. Kurien 
and Qureshi (2011) claim that the challenge in implementing any performance-
measurement system is a cultural shift in many organizations. 
It is not easy to effectively implement the performance model. Bourne et al. 
(2003) suggest that implementation of any performance-measurement framework 
is fraught with complexity at varying levels and; therefore, implementation issues 
are critical to its success. Thakkar et al. (2009) mention four critical factors that 
impact the successful implementation of performance models at the hospital 
level, being strategy, leadership, culture, and capability. Each of these elements is 
interconnected with the others. Charan et al. (2008) suggest that critical factors 
such as these are not the only ones of relevance. According to them, successful 
implementation depends on; e.g., an effective information system, employee 
commitment, partnership with stakeholders, appropriate performance indicators, 
overcoming mistrust, funds for implementation, commitment by top manage-
ment, awareness about performance model, and consistency with strategic goals.
The success of implementing the performance system lies especially in choos-
ing the right indicators. In the opinion of Moreira (2008), the main disadvantage 
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of the approaches based on balance scorecards is their partial nature, which, 
according to the indicators selected, may lead to contradictory conclusions. One 
way to solve this problem is to aggregate several partial indicators into one ef-
ficiency index. Some authors recommend the use of such aggregate measures to 
improve assessments from various stakeholders (e.g., funding bodies, regional 
and government agencies) at the national and regional levels. For instance, ac-
cording to Shwartz et al. (2008) and Staiger et al. (2009), such aggregate measures 
can eliminate the limitations associated with individual indicators and are often 
used to summarize hospital performance and enhance their accountability. The 
approaches that are based on the aggregated efficiency measures usually involve 
two steps: the estimation of an efficiency frontier, and the calculation of each 
unit’s deviation from that benchmark.
Most research that has a goal to measure efficiency is based on either para-
metric or non-parametric methods. Madl et al. (2008) underline that the main 
difference between the parametric and the non-parametric methodology is the 
approach to constructing an efficiency frontier that provides a benchmark by 
which the efficiency performance can be assessed.
The most-commonly used parametric method is Stochastic Frontier Analysis 
(SFA). This is a statistical technique that allows one to estimate the deviations of 
performance scores from the efficient frontier. In this method, a usual function 
with constant parameters is specified a priori, which is one of the main drawbacks 
of this approach. The efficiency is measured using the residuals from the estimated 
equation where the error term is divided into two components: inefficiency, and a 
statistical residual. According to Kontodimopoulos et al. (2011), the basic concept 
of SFA models is that the deviations are not entirely due to inefficiency, since they 
acknowledge that random effects outside the control of the units may affect output. 
Usage of this parametric method is mostly found in the econometric literature.
While the parametric techniques require the ex-ante definition of the functional 
form of the efficiency frontier, the non-parametric approach is primarily data-driven, 
because it constructs an efficiency frontier using input/output data for the whole 
sample. A very popular non-parametric methodology that uses mathematical-
programming techniques is DEA (Data Envelopment Analysis). This allows for the 
measurement of efficiency without requiring the specification of a functional form. 
However, the existence of exogenous factors is not taken into account in the analysis.
According to Hollingsworth (2008), 75% of the papers regarding the prob-
lems of efficiency measurement in healthcare use the DEA methodology. For 
instance, Fragkiadakis et al. (2013) used the DEA methodology, allowing for the 
identification of input and output variables that should be considered, as well as 
their aggregation into a multi-dimensional efficiency analysis context. The analysis 
was based on a comprehensive set of variables related to the volume and type of 
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services provided by Greek hospitals, their size, personnel, and costs structure. 
A similar methodology was used by Steinmann et al. (2004), who extended the 
analysis to comparisons with other EU countries.
The value developed by the authors of the integrated system of performance 
assessment based on the performance model is reflected in the possibility of using 
it not only in individual hospitals but also at the regional and central levels of the 
healthcare system. In such a case, it can be used to compare hospital achievements 
and prepare their rankings. The method that can best be used to conduct compara-
tive analysis at the meso and macro levels using the indicators from different areas 
of the performance model was DEA. This method was chosen in the final stage 
of the research project for verification of the model Hass-Symotiuk et al. (2010).
5.  Conclusions
According to Lowe et al. (2011), a financial emphasis still persists among 
many users of performance-measurement tools based on the BSC. Their findings 
indicate that an emphasis on short-term financial outcomes is a problem in many 
organizations. 
The recently developed Polish performance model exceeds the scope of the 
financial dimension and enriches it with three non-financial dimensions: patients, 
internal processes, and development. This allows experts to concentrate not only 
on the tasks of the hospital but also on the objectives of other stakeholders. This 
model, therefore, puts an emphasis not only on financial indicators but especially 
on non-financial indicators. The growing importance of non-financial indicators 
stems from the following weakness of financial indicators:
– Financial indicators are determined on the basis of data from the past, so 
they are not able to warn about changes in the market of medical services.
– They are not sufficient for determining the financial results in the future. It 
is not possible to use them to assess the healthcare system of the future.
– Financial indicators mainly measure the effectiveness of material resource 
management (hospital facilities, medical equipment, information systems, 
medicine and medical supplies, cash, etc.) that have less and less importance 
in the economic value of the hospital.
The performance model developed at the level of a hospital can be the basis 
for the development of cards for individual hospital wards, because the indica-
tors developed for each dimension may also be made more detailed. In addition, 
each department can supplement the card with indicators that are considered 
essential for its development. At the ward level, there can be more freedom and 
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flexibility. The performance model also provides a clear and comprehensive 
interpretation, which helps one understand the results and suggest areas for 
improvement. The implementation of this model at the microeconomic level 
may be of fundamental importance for:
– the application of modern hospital management methods,
– the construction of hospital incentive schemes,
– the proper allocation of resources.
The performance model presented in the article reflects the universal non-
financial goals of hospitals and key entities operating in the healthcare system. 
Taking into account the needs of all stakeholders makes this card not only an 
instrument for hospital management but also a tool for health policies. Therefore, 
this model can be a practical tool for monitoring as well as for internal quality 
improvements throughout the healthcare system. The implementation of this 
model at the macroeconomic level can be used by various stakeholders to:
– collect data about the achievements of Polish hospitals,
– compare the achievements of hospitals,
– initiate activities to improve the quality of medical services,
– determine the rankings of hospitals,
– improve the availability of healthcare services.
The use of a model at the macro and meso levels can also provide an op-
portunity to make comparisons between hospitals according to various criteria 
(regions, sizes) to better understand the differences between hospitals and provide 
opportunities for improvements in individual hospitals.
In implementing the performance-measurement model, it is very important 
to use tools that could enable the monitoring and benchmarking of the efficiency 
of hospitals using aggregated indicators from various dimensions and facilitate 
the implementation of the best practice guidelines and policies.
References
 [1] Agyei-Mensah, B.K. (2012) ‘The Impact of Contingent Factors on Performance 
Measures in the Rural Banks of Ashanti Region of Ghana’, International 
Journal of Academic Research in Business and Social Sciences August, vol. 2, 
No. 8, pp. 78–110.
 [2] Al-Abri, R. and Al-Balushi, A. (2014) ‘Patient satisfaction survey as a tool 
towards quality improvement’, Oman Medical Journal, vol. 29(1), pp. 3–7.
 [3] Amado, C.A., Santos, S.P. and Marques, P.M. (2012) ‘Integrating the Data 
Envelopment Analysis and the Balanced Scorecard approaches for enhanced 
performance assessment’, Omega, vol. 40, No. 3, pp. 390–403.
117
Non-financial dimensions of measurement and assessment...
 [4] Bevan, G. and Hood, C. (2006) ‘What’s Measured is What Matters: Targets 
and Gaming in the English Public Health Care System’, Public Administra-
tion, vol. 84, pp. 517–538.
 [5] Berg, M., Meijerink, Y., Gras, M., Goossensen, A., Schellekens, W., Haeck, J., 
Kallewaard, M. and Kingma, H. (2005) ‘Feasibility first: developing public 
performance indicators on patient safety and clinical effectiveness for Dutch 
hospitals’, Health Policy, vol. 75, No. 1, pp. 59–73.
 [6] Besley, T., Bevan, G. and Burchardi. K. (2009) ‘Naming and Shaming: The 
Impacts of Different Regimes on Hospital Waiting Times in England and 
Wales’, LSE Health and Social Care Discussion Paper, London: London School 
of Economics and Political Science.
 [7] Bourne, M., Neely, A., John Mills, J., and Platts, K. (2003) ‘Implementing per-
formance measurement systems: a literature review’, International Journal 
of Business Performance Management, vol. 5, No. 1, pp. 1–24.
 [8] Brill A., (2015) Hospital (un)productivity, [Online], Available: http://www.
modernhealthcare.com/article/20151210/NEWS/151219999 [March 2016].
 [9] Byrd, J.R. Jr. (2013), ‘Impact of quality performance on financial risk and 
cost of capital in hospitals’, Ph.D., The University of Alabama at Birmingham.
 [10] Chansky, B. and Garner, C.A. (2015) ‘New Measure of Labor Productivity 
for Private Community Hospitals: 1993–2012’, Monthly Labor Review, 
vol. 138, No 1.
 [11] Chansky, B., Garner, C. and Raichoudhary, R. (2013) ‘Measuring output 
and productivity in private hospitals’, Chapter in forthcoming NBER book 
Measuring and Modeling Health Care Costs, University of Chicago Press.
 [12] Charan, P., Shankar, R. and Baisya, R.K. (2008) ‘Analysis of interactions among 
the variables of supply chain performance measurement system implementa-
tion’, Business Process Management Journal, vol. 14, No. 4, pp. 512–529.
 [13] Davis, P., Milne, B., Parker, K., Hider, P., Lay-Yee, R., Cumming, J. and Gra-
ham, P. (2013), ‘Efficiency, effectiveness, equity (E 3). Evaluating hospital 
performance in three dimensions’, Health Policy, vol. 112, No. 1, pp. 19–27.
 [14] Esders, M., (2008), ‘Conceptualising the Assessment of Eco-Innovation 
Performance. A Theory Based Framework for Deriving Eco-Innovation Key 
Performance Indicators and Drivers (EI-KPIs)’, [Online], Available: https://
www.leuphana.de/fileadmin/user_upload/Forschungseinrichtungen/csm/files/
Arbeitsberichte_etc/61-0_download.pdf [April 2016]
 [15] Ferretti, M. and Zangrandi, A. (2013) ‘Management, Organization and Perfor-
mance Measurement in Italian Healthcare System: The Experience of Sicily 
Region’, Emergency, vol. 2 No. 1, pp. 24–43. 
 [16] Fragkiadakis, G., Doumpos, M., Zopounidis, C. and Germain, C. (2013) ‘Evalu-
ation of the Efficiency of Greek Hospitals: A Non-Parametric Framework and 
Managerial Implications’, Working Paper, [Online], Available: http://www.fel.
tuc.gr/Working%20papers/2013_02.pdf [April 2016]
118
Magdalena Kludacz-Alessandri
 [17] Freeman, T. (2002), ‘Using performance indicators to improve health care 
quality in the public sector: a review of the literature’, Health Services Man-
agement Research, vol. 15, No. 2, pp. 126–137.
 [18] Gaev, J. (2010) ‘Successful measures: benchmarking clinical engineering 
performance’, Health Facilities Management, vol. 23(2), pp. 27–30.
 [19] Gauld, R., Al-Wahaibi S., Chisholm, J., Crabbe, R., Kwon, B., Oh, T., Palepu, R., 
Rawcliffe, N. and Sohn, S. (2011) ‘Scorecards for health system performance 
assessment: the New Zealand example’, Health Policy, vol. 103, No. 2, 
pp. 200–208.
 [20] Goddard, M., Russell M., Smith Peter C. (1999) ‘Assessing the performance 
of NHS Hospital Trusts: the role of «hard» and «soft» information’, Health 
Policy, vol. 48, No. 2, pp. 119–134
 [21] Griffith, J.R. and King, J.G. (2000) ‘Championship management for healthcare 
organizations’,  Journal of Healthcare Management, vol. 45, pp. 17–31.
 [22] Grigoroudis, E., Orfanoudaki, E. and Zopounidis, C. (2012) ‘Strategic per-
formance measurement in a healthcare organisation: A multiple criteria 
approach based on balanced scorecard’, Omega, vol. 40, No. 1, pp. 104–119.
 [23] Groene, O., Skau, J.K. and Frølich, A. (2008) ‘An international review of 
projects on hospital performance assessment’, International Journal for 
Quality in Health Care, vol. 20, No. 3, pp. 162–171.
 [24] Guisset, A.L., Sicotte, C., Leclercq, P. and d’Hoore, W. (2002), ‘Définition 
de la performance hospitalière: une enquête auprès des divers acteurs stra-
tégiques au sein des hôpitaux’, Sciences sociales et santé, vol. 20, No. 2, 
pp. 65–104.
 [25] Hass-Symotiuk M. (ed.) (2010) ‘Koncepcja sprawozdawczości szpitali na 
potrzeby zintegrowanego systemu oceny dokonań’, Szczecin: Wydawnictwo 
Naukowe Uniwersytetu Szczecińskiego.
 [26] Hollingsworth, B. (2008) ‘The measurement of efficiency and productivity 
of health care delivery’, Health Economics, vol. 17, pp. 1107–1128.
 [27] Iftikhar, A., Allah N., Shadiullah, K., Habibullah, K., Muhammad, A.R. and 
Muhammad, H.K. (2011) ‘Predictors of patient satisfaction’, Gomal Journal 
of Medical Sciences, vol. 9, No. 2, pp. 183–188.
 [28] Jones R. and Pendlebury M. (2000), Public Sector Accounting, 5th Ed. Lon-
don: Financial Times/Prentice Hall.
 [29] José, M.Q., Nerea, G., Amaia, B., Felipe, A., Antonio, E., Cristóbal, E., Emilio, S. 
and Andrew, T. (2006) ‘Predictors of patient satisfaction with hospital health 
care’, Health Services Research, vol. 6, No. 102, [Online], Available: http://
www.biomedcentral.com/1472-6963/6/102 [March 2016].
 [30] Kaplan, R.S. and Norton, D.P. (2005) ‘The balanced scorecard: mea-
sures that drive performance’, Harvard Business Review, vol. 83, No. 7, 
pp. 172–180.
119
Non-financial dimensions of measurement and assessment...
 [31] Klazinga, N., Stronks, K., Delnoij, D. and Verhoeff, A. (2001) ‘Indicators with-
out a cause. Reflections on the development and use of indicators in health 
care from a public health perspective’, International Journal for Quality 
in Health Care, vol. 13, No. 6, pp. 433–438.
 [32] Kludacz, M. (2010) ‘Model karty dokonań na potrzeby zintegrowanego sys-
temu oceny działalności szpitali publiczych’, in Koncepcja sprawozdawczo-
ści szpitali na potrzeby zintegrowanego systemu oceny dokonań, Szczecin: 
Wydawnictwo Naukowe Uniwersytetu Szczecińskiego.
 [33] Kludacz, M. (2012) ‘Financial dimension of measurement and assess-
ment in the model of performance card for the hospitals’, Proceedings in 
ARSA-Advanced Research in Scientific Areas, 1, pp. 613–661.
 [34] Kontodimopoulos, N., Papathanasiou, N.D., Flokou, A., Tountas, Y. and 
Niakas, D. (2011), ‘The impact of non-discretionary factors on DEA and SFA 
technical efficiency differences’, Journal of Medical Systems, vol. 35, No. 5, 
pp. 981–989.
 [35] KPMG (2008) ‘Briefing for audit committee members of not-for-profit health-
care systems and hospitals: Industry Insights’, [Online], Available: http://
www.doc88.com/p-659204461078.html [March 2016].
 [36] Kruk, M.E. and Freedman, L.P. (2008) ‘Assessing health system performance 
in developing countries: a review of the literature’, Health Policy, vol. 85, 
No. 3, pp. 263–276.
 [37] Kurien, G.P. and Qureshi M.N. (2011) ‘Study of performance measurement 
practices in supply chain management’, International Journal of Business, 
Management and Social Sciences, vol. 2.4, pp. 19–34.
 [38] Lachmann, M., Trapp, R. and Wenger, F. (2015) ‘Performance Measurement 
and Compensation Practices in Hospitals: An Empirical Analysis in Con-
sideration of Ownership Types’, European Accounting Review, [Online], 
Available: http://www.tandfonline.com/doi/abs/10.1080/09638180.2014.994
541?journalCode=rear20 [March 2016].
 [39] Le Pogam, M.A., Luangsay-Catelin, C. and Notebaert, J.F. (2009) ‘La perfor-
mance hospitalière: à la recherche d’un modèle multidimensionnel cohérent’, 
Management & Avenir, vol. 25, No. 5, pp. 116–134.
 [40] Lowe, D.J., Carmona-Moreno, S. and Reckers, P.M. (2011), ‘The influence of 
strategy map communications and individual differences on multidimensional 
performance evaluations’, Accounting and Business Research, vol. 41, No. 4, 
pp. 375–391.
 [41] Mandl, U., Dierx, A. and Ilzkovitz, F. (2008) ‘The effectiveness and efficiency 
of public spending’ No. 301. Directorate General Economic and Monetary 
Affairs (DG ECFIN), European Commission.
 [42] Mohan, D.R., Kumar, K.S. (2011) ‘A study on the satisfaction of patients with 
reference to hospital services’, ZENITH. International Journal of Business 
Economics and Managemnt Research, vol. 1 no.3, pp. 15–25.
120
Magdalena Kludacz-Alessandri
 [43] Moreira, S. (2008) ‘Efficiency analysis of public hospitals transformed into public 
corporations: an application of data envelopment analysis’, Economic Bulletin, 
vol. 14, No. 1, [Online], Available: https://www.bportugal.pt [April 2016].
 [44] Nelson, E.C., Rust, R.T., Zahorik, A. and Rose, R.L. (1992), ‘Do patient percep-
tions of quality relate to hospital financial performance?’, Marketing Health 
Services, vol. 12, No. 4.
 [45] Niven, P.R. (2011) Balanced scorecard: Step-by-step for government and 
nonprofit agencies, John Wiley & Sons: Hoboken, New Jersey.
 [46] OECD (2001) OECD Productivity manual: A guide to the measurement of 
industry-level and aggregate productivity growth, [Online], Available: http://
www.oecd.org/subject/growth/an_ec_gr.htm [April 2016]
 [47] Oszustowicz, R.J., (1992) ‘Quality of care emerges as a determinant of cred-
itworthiness, Healthcare Financial Management, vol. 46, No. 3, pp. 46–58.
 [48] Phua, K.-L. (2014) ‘Measuring Health System Performance: A Critique, with 
Proposals for Improving on the WHO. Building Blocks Framework’, Open 
Public Health Journal, vol. 7, pp. 12–15.
 [49] Santiago, J.M. (1999), ‘Use of the balanced scorecard to improve the quality of 
behavioral health care’, Psychiatric Services, vol. 50, No. 12, pp. 1571–1576.
 [50] Shaller, D. (2007) Patient-centered care: what does it take?, Commonwealth 
Fund, [Online], Available: http://www.commonwealthfund.org/ [April 2016]
 [51] Shwartz, M., Ren, J., Peköz, E.A., Wang, X. and Cohen, A.B. (2008) ‘Restuccia JD. 
Estimating a composite measure of hospital quality from the Hospital Compare 
database: differences when using a Bayesian hierarchical latent variable model 
versus denominator-based weights’, Medical Care, vol. 46, pp. 778–785.
 [52] Shaw, C. (2003) How can hospital performance be measured and monitored?, 
World Health Organization Regional Office for Europe, Copenhagen, WHO 
Regional Office for Europe, Health Evidence Network report, [Online], Avail-
able: http://www.euro.who.int/document/e82975.pdf. [April 2016]
 [53] Staiger, D.O., Dimick, J.B., Baser, O., Fan, Z. and Birkmeyer, J.D. (2009), 
‘Empirically derived composite measures of surgical performance’, Medical 
Care, vol. 47, pp. 226–233.
 [54] Ştefănescu, A., Ţurlea, E. and Calu, D. A. (2011) ‘Performance measurement 
in Romanian public hospitals’, African Journal of Business Management, 
vol. 5, No. 2, pp. 552–576.
 [55] Steinmann, L., Dittrich, G., Karmann, A., and Zweifel, P. (2004), ‘Measuring 
and comparing the (in) efficiency of German and Swiss hospitals’, European 
Journal of Health Economics, vol. 5(3), pp. 216–226.
 [56] Stausberg, J., Halim, A. and Färber, R. (2011)‘Concordance and robustness of 
quality indicator sets for hospitals: an analysis of routine data’, BMC Health 
Services Research, vol. 11, [Online], Available: http://bmchealthservres.
biomedcentral.com/articles/10.1186/1472-6963-11-106 [April 2016].
Non-financial dimensions of measurement and assessment...
 [57] Tawfik-Shukor, A.R., Klazinga, N.S., and Arah, O. (2007)‘Comparing health sys-
tem performance assessment and management approaches in the Netherlands 
and Ontario, Canada’, BMC Health Services Research, vol. 7, No. 1, pp. 25.
 [58] Thakkar, J., Kanda, A. and Deshmukh, S.G., (2009) ‘Supply chain perfor-
mance measurement framework for small and medium scale enterprises’, 
Benchmarking: An International Journal, vol. 16, No. 5, pp. 702–723.
 [59] World Health Organization (2000a) WHOTERM Quantum Satis. A Quick 
Reference Compendium of Selected Key Terms Used in the World Health 
Report.
 [60] World Health Organization (2000b) The World health report 2000 – Health 
systems: improving performance. Geneva, Switzerland.
 [61] World Health Organization (2007) Performance Assessment Tool for Quality 
Improvement in Hospitals, Indicator Descriptions, WHO Regional Office for 
Europe
 [62] Wulong, G. and Morin, S. (2014) ‘Experimental Measures of Output and 
Productivity in the Canadian Hospital Sector, 2002 to 2010’, Statistics Canada, 
Economic Analysis Division.
 [63] Veillard, J., Champagne, F., Klazinga, N., Kazandjian, V., Arah, O.A. and Guis-
set, A.L. (2005), ‘A performance assessment framework for hospitals: the 
WHO regional office for Europe PATH project’, International Journal for 
Quality in Health Care, vol. 17, No. 6, pp. 487–496.
 [64] Villa, S. and Kane, N. (2013), ‘Assessing the impact of privatizing public hos-
pitals in three American states: implications for universal health coverage’, 
Value in Health, vol. 16, No. 1, pp. S24–S33.
 [65] Veillard, J., Guisset, A.L. and Garcia-Barbero M., (2004) ‘Selection of indica-
tors for hospital performance measurement: a report on the 3rd and the 
4th workshop’, World Health Organization, Barcelona, Spain.
